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DETAILED ACTION 
Election/Restrictions 

1 . Restriction is required under 35U.S.C. 121 and 3 72 . 

This application contains the following inventions or groups of inventions which are not 
so linked as to form a single general inventive concept under PCT Rule 13.1. 

In accordance with 37 CFR 1.499, applicant is required, in reply to this action, to elect a 
single invention to which the claims must be restricted. 

I. Claims 1-25, 29-33, drawn to a method for manufacturing a centrifugal 
compressor using an aluminum alloy, classified in class 148, subclass 549. 

II. Claims 26-28, drawn to a method for manufacturing an object using a nickel- 
based alloy, classified in class 148, subclass 555. 

2. The inventions listed as Groups I and II do not relate to a single general inventive concept 
under PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or corresponding special 
technical features for the following reasons: Group I claims a compressor part made of an 
aluminum-based alloy, whereas Group II claims a general object made of a nickel-based alloy. 
The examiner has required restriction between product and process claims. Where applicant 
elects claims directed to the product, and the product claims are subsequently found allowable, 
withdrawn process claims that depend from or otherwise require all the limitations of the 
allowable product claim will be considered for rejoinder. All claims directed to a nonelected 
process invention must require all the limitations of an allowable product claim for that process 
invention to be rejoined. 
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Applicant is advised that the reply to this requirement to be complete must include 
(i) an election of a invention to be examined even though the requirement may be traversed (37 
CFR 1.143) and (ii) identification of the claims encompassing the elected invention. 

The election of an invention may be made with or without traverse. To reserve a right to 
petition, the election must be made with traverse. If the reply does not distinctly and specifically 
point out supposed errors in the restriction requirement, the election shall be treated as an 
election without traverse. Traversal must be presented at the time of election in order to be 
considered timely. Failure to timely traverse the requirement will result in the loss of right to 
petition under 37 CFR 1 . 144. If claims are added after the election, applicant must indicate 
which of these claims are readable on the elected invention. 

If claims are added after the election, applicant must indicate which of these claims are 
readable upon the elected invention. 

Should applicant traverse on the ground that the inventions are not patentably distinct, 
applicant should submit evidence or identify such evidence now of record showing the 
inventions to be obvious variants or clearly admit on the record that this is the case. In either 
instance, if the examiner finds one of the inventions unpatentable over the prior art, the evidence 
or admission may be used in a rejection under 35 U.S.C. 103(a) of the other invention. 
3. During a telephone conversation with Mr. John Daniluck on February 10, 2009, a 
provisional election was made with traverse to prosecute the invention of Group 1, claims 1-25 
and 3 1-33. Affirmation of this election must be made by applicant in replying to this Office 
action. Claims 26-28 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 
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4. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in comphance with 37 CFR 1 .48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any amendment of inventorship must be accompanied by a request under 37 CFR 

1 .48(b) and by the fee required under 37 CFR 1 . 1 7(i). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 1 02 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co. . 383 U.S. 1 (1966), that are 
applied for establishing a background for determining obviousness under 35 U.S. C. 103(a) are 
summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

7. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
8. Claims 1, 2, 5-21, 24, 25, 29 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Davis (J.R. Davis, Aluminum and Aluminum Alloys. 88-90-108-1 12, 309- 
311, 317-318, 328-330 (ASM International 1993)). 

a. Regarding claim 1, 2 and 5-8, Davis teaches aluminum foundry alloys (p. 89, 
Table 1 includes alloy 354) and specifies cooling to a cryogenic temperatures (p.318, as 
low as -195°C) delays the aging response (p.309-310). After the cooling step, Davis 
teaches heat treatment at 1 15-190°C for 5-48h (impliedly teaching both limitations of 
solution heat treatment and precipitation hardening. See MPEP § 21 12) to precipitation 
harden the alloy (p.31 1). Additionally, Davis teaches thermal cycling the alloy (p.318), 
such that the alloy is heat treated both before and after cooling. The alloys can be 
subjected to hot isostatic pressing before said cooling in order to improve the fatigue life 
(p. 108, Figure 8, and p. 109). Davis teaches 3xx alloys have good machinability in an 
aged hardened temper, wherein machinability is dependent on alloy and temperature 
(p.330. Table lb). Davis teaches the alloys can be cast into a variety of different shapes 
(p. 88), but does not teach casting said alloy into a compressor wheel. 

However, it is within the disclosure of Davis to cast said alloy into a compressor 
wheel mold or die. As a result, it would have been obvious to a person of ordinary skill at 
the time of the invention to use the process taught by Davis to form an aluminum 
compressor wheel since Davis suggests that the process can be used to cast a variety of 
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shapes, and the Davis is suitable for applications, such as compressor wheels, with high 
temperature and corrosive environments. 

b. Regarding claims 9-12 and 15-19, Davis teaches the method of claim 1 on 
aluminum foundry alloys (p.89. Table 1 includes alloy 354), and thermal cycling between 
cooling and heat treatment up to five cycles (p.318), such the alloy can be heat-treated 
both before and after cooling. Such heat treatment is at 1 15-190°C for 5-48h to 
precipitation harden the alloy (p.31 1) (impliedly teaching the limitations of "solution heat 
treatment," "precipitation hardening," annealing at a temperature less than about 145 
degrees Centigrade" and "precipitation hardening at a temperature greater than about 1 45 
degrees Centigrade." See MPEP § 2112). Such cooling can be as low as -195°C (p. 318), 
which is less than 150°C. The alloys can be subjected to hot isostatic pressing before said 
cooling in order to improve the fatigue life (p. 108, Figure 8, and p. 109). 

c. Regarding claims 13-14 Davis teaches the method of claim 1, wherein cooling 
can be as low as -195°C (p.318) and also teaches quenching for periods of 1 week and 
longer (Figure 22, top, middle chart showing a logarithmic chart of elapsed quenching 
time V. tensile strength). 

d. Regarding claims 20, 21, 24, 25, Davis teaches a method for casting a variety of 
shapes (p. 88) from aluminum foundry alloys (p.89 Table 1 includes 354 alloy, a castable 
aluminum containing with 8.6-9.4% Si). Davis specifies cooling to cryogenic 
temperatures as low as -195°C is possible to residual stress in order to permit fabrication 
of a part (p.318), followed by heat treatment at 1 15-190°C for 5-48h to precipitation 
harden the alloy (p. 3 11). 
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e. Regarding claim 29 and 30, Davis teaches the method of claim 20, wherein 
aluminum foundry alloys can be cast into a variety of different shapes (p. 88-89), but does 
not teach casting said alloy into a compressor wheel. 

However, it is within the disclosure of Davis to cast said alloy into a compressor 
wheel mold or die. As a result, it would have been obvious to a person of ordinary skill at 
the time of the invention to use the process taught by Davis to form an aluminum 
compressor wheel since Davis suggests that the process can be used to cast a variety of 
shapes, and the Davis is suitable for applications, such as compressor wheels, with high 
temperature and corrosive environments. 

9. Claims 3 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Davis 

(J.R. Davis, Aluminum and Aluminum AUovs . 88-90-108-112, 309-311, 317-318, 328-330 

(ASM International 1993)) in view of Hashimoto et al (JP354033815A). 

Davis teaches the methods of claims 1 and 20, but does not teach said 3xx Al-Si casting 

alloy contains Li. 

Hashimoto teaches an aluminum alloy for use in casting that has excellent tensile 
strength, elongation and castability at ordinary and high temperatures. Hashimoto teaches 0.02- 
0.2% Li can be added to Al-Si-Cu casting alloys with 5.0-13% Si and 2.0-5.0% Cu (page 89, 
column 2). 

As a result, it would have been obvious to add Li to the 3xx series alloys taught by Davis 
because Hashimoto teaches said addition is useful for providing high tensile strength Al-Si alloys 
such as those taught by Davis. 
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10. Claims 4 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Davis 
(J.R. Davis. Aluminum and Aluminum Alloys . 88-90-108-112, 309-311, 317-318, 328-330 
(ASM International 1993)) in view of Scott et al (US 4,975,243). 

Davis teaches the methods of claims 1 and 20, but does not teach said 3xx Al-Si casting 
alloy contains Sc. 

Scott teaches an aluminum alloy suitable for high temperature applications. Scott teaches 
that up to 0.3% Sc (column 2, line 1) can be added to Al-Si casting alloys in order to provide 
grain refinement and increasing strength (column 2, lines 17-22). 

As a result, it would have been obvious to add Sc to the 3xx series alloys taught by Davis 
because Scott teaches said addition is useful for providing a grain refined and high tensile 
strength Al-Si alloys taught by Davis. 

1 1 . Claims 31-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hashimoto 

etal (JP354033815A). 

Hashimoto teaches a castable alimiinum alloy composition comprising from 2-5% Cu, 5- 
13% Si, 0.02-0.2% Li, balance aluminum (columns 1 and 2), which overlaps the presently 
claimed alloying ranges. 

Since the claimed composition ranges of the instant claim either overlap or are within the 
ranges disclosed by Hashimoto, a prima facie case of obviousness exists. See MPEP § 2144.05. 
It would have been obvious to one of ordinary skill in the art at the time of the invention was 
made to select the claimed aluminum alloy composition from the aluminum alloy composition 
disclosed by Hashimoto because Hashimoto teaches the same utility (i.e. aluminum for use in 
castings) in the whole disclosed range. 
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Conclusion 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YOSHITOSHI TAKEUCHI whose telephone number is (571) 
270-5828. The examiner can normally be reached on Monday-Thursday 9:30-3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roy King/ 

Supervisory Patent Examiner, Art Unit 
1793 

/YOSHITOSHI TAKEUCHI/ 
Examiner, Art Unit 1793 



